Cytoplasmic regulation of chloroplast translation in Euglena gracilis.
A regulatory role for cytoplasmically derived proteins in chloroplast translation in organello was examined by analyzing protein synthesis in plastids isolated from cells of Euglena gracilis which had been treated with cycloheximide (CHI). Incorporation of [35S]methionine by chloroplasts from CHI-inhibited Euglena was reduced approximately 40 and 90% by exposure of the cells to the antibiotic for 2 and 4 h, respectively. The chloroplast translation products were then analyzed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis and fluorography. The synthesis of polypeptides in the soluble compartment of the plastid was substantially diminished by as little as 15 min of CHI pretreatment. No qualitative alterations of the polypeptide pattern were detected. Qualitative changes were seen in the thylakoid fraction, however. Comparison of the stainable polypeptides and fluorographs of thylakoid membranes from CHI-treated cells with those of controls showed several instances in which the more slowly migrating member of a doublet accumulated with a concomitant depletion of a more rapidly migrating component. A pair of polypeptides at 28 and 30 kDa, which we believe are the Euglena homologs of the photogene product and its precursor, respectively, are representative of this phenomenon. Additionally, thylakoids from cells pretreated with CHI sometimes synthesized novel polypeptides larger than 65 kDa. Finally, when intact chloroplasts from CHI-inhibited Euglena were incubated with a postchloroplast supernatant from normal cells, there was a partial reversion of the anomalies seen in the fluorographs. These data are interpreted to indicate the cytoplasmic origin of one or more proteins whose function is to process chloroplast translation products.